Gaining myocytes or losing fibroblasts: Challenges in cardiac fibroblast reprogramming for infarct repair.
Unlike most somatic tissues, the heart possesses a very limited inherent ability to repair itself following damage. Attempts to therapeutically salvage the myocardium after infarction, either by sparing surviving myocytes or by injection of exogenous cells of varied provenance, have met with limited success. Cardiac fibroblasts are numerous, resistant to hypoxia, and amenable to phenotype reprogramming to cardiomyocytes - a potential panacea to an intractable problem. However, the long-term effects of mass conversion of fibroblasts are as-yet unknown. Since fibroblasts play key roles in normal cardiac function, treating these cells as a ready source of replacements for myocytes may have the effect of swapping one problem for another. This review briefly examines the roles of cardiac fibroblasts, recaps the strides made so far in their reprogramming to cardiomyocytes both in vitro and in vivo, and discusses the potential ramifications of large-scale cellular identity swapping. While such therapy offers great promise, the potential repercussions require consideration and careful study.